Introduction. Lactate plays a fundamental role in cellular metabolism and bioenergetics. Under the reduced vascular clearance conditions occurring in ischemic episodes, tumors or even during some phases of cerebral activation, lactate molecules have been reported to accumulate in the extracellular space reaching even higher concentrations than those found in the cytosol. Under these conditions, extracellular lactate molecules may return to the cytosol through the reversible monocarboxylate proton cotransporter, located in the plasma membrane of virtually all normal and transformed cells. It has not been previously possible, however, to investigate simultaneously the inward and outward fluxes of lactate through this transporter, most probably because of the difficulties found in the discrimination between lactate molecules moving inward or outward of the cell, respectively. Here we report a novel 1 H NMR method that allows to discriminate easily between lactate molecules that have passed through the cell cytosol and those that have not. This is so because only the former become intracellularly deuterated in incubation media containing 2 H 2 O, this deuteration process being conveniently detected by high resolution ( 1 H, 2 H) NMR. The present approach allows the detection of H2 deuteration with the increased sensitivity of 1 H NMR, avoiding the use of 13 C labeled substrates. Moreover, even if 13 C precursors are used, our method allows direct measurements of H2 deuteration both in 13 C labeled and 12 C lactate molecules, respectively.
Fig. 1:
1 H NMR resonances (500.13 MHz, 25 o C, pH 7.2) of the methyl group of lactate from the medium of C6 glioma cells incubated with 5 mM (3-13 C) lactate in Krebs Henseleit Buffer containing 50% 2 H 2 O, immediately after the addition of (3-13 C) lactate ( Fig.1A ) and 30h later (Fig.1B) . Note the increased intensity of the higher field portions of the multiplets caused by the overlap of the isotopically shifted doublet (∆ 3 ) of (3-13 C, 2-2 H) lactate (Φ) and the singlet of (3- 
